Effect of cardiopulmonary bypass on myocardial function, damage and inflammation after cardiac surgery in newborns and children.
Postoperative measurement of cardiac troponin I, creatine kinase and procalcitonin reflects myocardial damage and systemic inflammatory response after cardiac surgery with cardiopulmonary bypass in children. Pulse-contour cardiac output technique is a less invasive tool for determining postoperative cardiac function. The aim of our study was to investigate myocardial lesions and systemic inflammatory response after cardiac surgery with cardiopulmonary bypass in children suffering from congenital heart defects. The elevation of cardiac troponin I (cTnI), creatine kinase (CK) and procalcitonin (PCT) was evaluated in relationship to duration of aortic cross-clamping, incisional trauma and cardiac bypass temperature in 37 paediatric patients. To assess postoperative cardiac function, the cardiac index was measured in 7 children using the PiCCO (pulse contour cardiac output) technique. CTnI and PCT both peaked on the day of surgery and slowly decreased postoperatively in case of an uncomplicated course. The median values of both parameters differed significantly from the day of surgery until the fourth postoperative day in children with an aortic cross-clamping time (CCT) longer than 80 minutes or after ventriculotomy in comparison to patients with shorter clamping times or atriotomy only. CK values showed similar results, but were less significant than cTnI. A relationship between cTnI, CK or PCT and the body temperature during cardiopulmonary bypass was not found. The cardiac indices (CI) measured by the PiCCO technique in the first 48 hours after surgery showed normal values. In summary, perioperative measurement of cTnI, CK and PCT reflects myocardial damage and systemic inflammatory response and allows an improved peri- and postoperative management. PiCCO technique is an excellent, less invasive tool to determine postoperative cardiac function.